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(57) tS^l 

JU-2- (2' - f^'jy-A) iSx^f;VRift% 
.fcOIBfJUtt. L36»feliafWK:J:»)Sflii«:»JS-r***6* 

[8S&#©] T5$ ( 1 ) 

[fbi ] 




(1) 

2 tt*g*»l-4©ffi«TJl/*A'»*ii*U R 3 
M^*£IH*T5 vg©{gfIg£7jVr) r^^n-2.2- 
7x^-JU-2- (2' -f^'Ji/- 1 ;^) Stx^f 

ju§fan**sfiv 1 1 1 isai»^fli«s«£©i?aT«:^r* 

JRftU Ts£ (2) 

[fb2] 




(2) 

<5!W. R 1 , R 4 . R 3 W±g2i|alt;) tliShi* 
^r§tt2-^*-;u-2- (2' -tf^yy-Ji/) BI?H 



C2) 



nmm 1 1 -uses ( i ) 
mi] 




(i) 

*5l,>8»!l-40fia7;l'3 + i'i^^. R 2 10 
1 ~4CD<Si»T;l'*Jl'S i &7nL'. R 9 l**^M 

7xx;l/-2- (2* -t'OJ^'Jf^iSi^T- 
[<fc2] 




C0 2 R 2 



20 



(2) 

(sStfR 1 . R 2 fc^O'R 3 «±iat|a]DT*#>f3. *« 

^WKswtff-****. ) "rasn**¥«§tt2 - ^ * - 
;l/ _ 2 - (2' -tr^y^-^) iWiXf-iHWW© 

[HUJ0B2] (1) 
[<t3] 




30 



(1) 

*^lH*^*iil~4CDffiiiTJl'3 + >'S ; &T:^. R 2 
«K*iStl~4©ffiSiT;l'+;l'* ; 5r^t 1 R 3 

7*~;U-2- (2' SS^? 

junto *mD&trrtc****itr a wsjts i tats© 40 
^rStt2 -5x^-2- (2* - tr-* y j>-ao * 

«g03fe#:?§tt2- 7x^-2- (2' -tf^'Ji?- 

C»*314 3»VI I I*i*£&)IMif*tt. HttS 
(3) 

MmLnXqQrYs (3) 

HiH^^U L«^ffitt*^7^>BBii^-C«,0. X so 



*SII§¥ 1 0-2 3 1 28 6 
2 

«tfh> Q»x^U>. 1. 5 

CIO. BF* -. PF. 
fg-f *>r*D. m. n> s«l *fcS*2£/rcU rB 

<Df»^l2i£©^rS142 -7x^-2- (2' -f 
^ y ) x ^ji^3H*©SBS:£i*. 

[|PJ©l¥ffl&S&W] 
[000 1 ] 

WM8©«-r*aw»i« nastf?*©^* 
nuflrc*»*wstt2 -7*^-2- (2' -e^u 

[0 00 2 ] 

)V-2- (2' -f^'J^-Jl') SK^^^i^^l- • 

imm. y # y » tnz-tswm-c&ftsti'c 

4. <*B«RNfr»2 9 5 7 8 8 0 ^W*ffl«) 

2 -7x^- 2 - (2' -f^y^-Jl') 

^ttft©*fcttId®&c^or©)$3!:##R£ s 4vco a 

(J. Med. Chem. , 1 2, 2 66, 1 9 6 
9. ) . 

[0 00 3 ] WE3t^ffittf*©^lSS«. 

1) 7ixjl/T-bhih i ;Jl'i2-i'aBf l jy>5:t 

W. STtStB^m^ 2 2- (2' -Kt 
y^-W SffiS7SKil/, (*H«f#IF»2 50 7 3 6 

hhbib«> . &or. s*s B ^cj;0 2a»©7H2 5 
tttcfl**. ^r§ttSSK*fflor^^««o, JJD7J<^ 
». x^^;WbJgt&KJ:«3^T^a 2 
9 5 7 8 8 0#9WIB»> - 

2) Tte^rStt^ac^ 5 >^-rh7v>^Si5 

m-ZUte U • Pharm. Sci, 56, 168 
9, 1 9 6 7) . UfrU Z*>h<D-ft ; &.h 

ffif4f*£ ffiffl U fctt fttttt 6 o. c © J; ^ SrtftJlfc: ** 
or, Jc^WWj&r, L*»*>a»FWKJ:i3SHi** 

iS-CHuia^^tsttff »£©n^* 5 Si s n-c ofc. 

[0004] 

SHBtt. **iStt2-7x^;U-2- (2' -fc^y^ 
[0005] 

[^®3&sw^-r-sfcfe©#s] nutans 



3 

*.~)\,-2- (2' -e^'Ji^iA) ftHi^f;Hfi 

B. -fiS^ ( 1 ) 
[fk4] 




( 1 ) 

(5£*R' WakJRJK*. &JR«l~4©{£»7Jl/*Jl'£ 
ttiS&l5»i~4©ffiR7;u*;i/»***u R 3 «*sitM 

7*^-2 - (2' -e^y^- iinxf 
j\>mmfcz> mvi i iimi»#aTK, 
»*a5«rsc4*waira-«B!C (2) . 

[<k5] 




(2) 

(5£*R' . R 2 *J<fcO*R 3 tt±IB4|5lt;-C*»K * 

^-2- <2' -enjv>~)i) sms-xr^mmi* 

[000 6] 

imvtmi xmiomMt&gsi*. -tsca < i > 

Cffc6] 




(1) 

(3WR 1 . R 2 is£VR 3 »±IB4l5lD-C*^ 0 ) r 
^n52-7x-Jl-2 - (2' -t'cyyiyf 
>) ^iXf-;vpj»^-c*?, 0 5£ck R' ©fiMTJU 

©R3ra» 1 ~4©fiJRT^*^». fi«TJl/3 + ^Si 

* £ ©«*« 1 ~ 4 ©<gi!R7;u 3 * is&ifiWf h 
ft. R s ©ffimTJl'+JUaiL/rtt. ^;L-g. x^jv 
1, e;i«tt£©*i8R« l ~4©ffi^r^+^S*i 
W6ft. R 3 ©rs-/S©«Sia<tL/-ctt. 

^*->^;l/^x;U» > |&SR»l~4©ffi«7*:3*2'# 



(3) »IB¥ 1 0-2 3 1 28 6 

4 

-os^vgfc 4"#w 6 ft &. 
[0007] ±ibs ( i ) r*3*isfb£*»tt. m« 

5$ (4) 
[<k7] 



o 




(4) 

(SCtftR' . R 2 teJ^'R 3 «±IBt|SID-C&^> <> ) "C 

[0008] e©5£ ( i > -cssns^b^fttt. m« 

a) 5S (4) t^?n^t^U©7 5 ^10§H4B 

fi (««. jRfi!S&<r>9) . outr. 5S (4) 
ti*fk^»©3fi[i7fi[©K«4*«{fc3-easieK 
20 t» sc ( i ) rfi3ft£{k^£»f-5t 4*>-cs 
s. 

b) ±fS^S4. «rSB3fl[4 7fi[©«3R4*«l<bS'tt 
&&Jfc4rt^«&c#W3C4&< . 5£ ( 1 ) -cat3ft& 
<b^»*»iSfSC 4 

c) 5£ (4) 'Ca$n-Sfk^©3{44 7{4© 
K*4*WkS^SC4tcJ:«35i: ( 1 ) TlSnS^ 

[ooo9]*>< vrmmztitcjz ( 1 ) -e^ftsik 
30 t*iuv i i i »a»^«ett©ffiSTv TOWiMbs 

5£ (2) 

Uk8] 




(2) 

40 (S^tpR 1 , R 2 fcJ:0*R 3 «±IB4|5I0-C*^>) -cm 
2nZ>%:¥ffl!i2-y *-)l<-2 - (2 $ 

[0010] C(C*fgt2-7xiJl-2 - (2' - 

[an 



5 




<2S, 2'R ) < 2R ' 2 ' S } 



[ooi i ] ^-cb, cne-r^TcDMttft^tiuM 

(5) ( (2S, 2' R) -2-7x^-2- (2* 
[<b9] 




(5) 

(5£cfjR' , R 2 fc-J^'R 3 «±l2il5]D-CS>^) 

tooi2] &%m<Dmv i i i ^a#^nin*w. T 
se©fc©#^£ft&,, *t\ — «s (3) 

MmLnXqQrYs (3) 

®«n. Q»i^u>. i. 5-t?*yi>, ^>-fe* 
w*>. cio, b f i -, pf 8 -*»6«tfft 

Z,fe J nu n, s » 1 ttcU2 r 

B0ifcttl4il/, q«0. l*fc«2€r^T. ) "C 

b. -iiSsSR 5 co 2 (6) 

[ 0 0 1 3 ] ±ISI§#(C. 5£NR" R 7 R 8 <5W. R 



4) 1 0-2 3 1 28 6 

6 

6 , R 7 , R 8 «i^-*5^«P^o-c^rfccfc< > K 
SRKsWl -AOigMT^^Z^ls* R e . R 7 . R 

8 © & frCDZL-oi&mMWtf- i i &cjt#t3g £ ftJfS; u r t> 
©NR e R 7 R" TaSftSffc^fc©*?*^*^^ 

n - ^ ^^b^ y s» % £ a^tf 
[0 0 14] i/c ±SBT 5>#iEtfcO;tejMrtc. £H 

10 f§^fe*i%W©ti^{c^in5. ftTS Lt,i#)S^c3y> 

<fc«itt. 4mt?*>. 4mt7-*y> 2^bxx, 3 
ttffcik i^brn- a. mttj^OA. mtv~? 

[0015] ±ffi^fl£K*jc»-r» i < tc# & L^mmt 

1) RuXY (L) 

(sStfi. xtfctcJRM^. ^ay>M^-. #*xK>MINI 
20 LB*fffitt*X7 ^ >se(4 : f ; S:^-r„ ) 

2) — «5£ CRuX (L) QJ Y 

(iW. X. Y. Ltt±iB&l3U-C*»3. Qfcti^U 
>, 1. 5 i->, ^>4z>, p-i^y>. ^ 

i/fu>f*>6i«n5. ) 

3) — IttSC CRu 2 Cl 4 (L) 2 ] NR e R 7 R 8 
(SC*. LW:_hfE£|5]D"C& { 5 > R" , R 7 , R 8 »0 

r^^us^u R e . R 7 . R 8 ©&*>©— -^s 

30 4) -8S5£ (IrQ(D)Y 

Y. L. Q«±IBiPDT$>?>, ) 
5) -855$ CRhQ (L) 3 Y 

Y, L, QB±IBiln)0-C*-5. o ) 
[0016] *«WCtt±SBO«t5«:«»4 : P* 

*t5#. -€-©ffe©#iJ£OT. ISttWJdEJiSdffl**^^ 

*{bsis*tf-5rfc«fci f >. JWfoftittt, 

40 K) 2 (WT. CIr (COD)Cl] 2 

Cp^^a $V>3.-ji,) fv^-i K] 

2 («T, (Rh (COD) CI] z iC^) i*?fS 

* (L) 2 ] NR e R 7 R 8 mmc#L-C, 5- 1 0{g 

»uyi/4tm* i -5«im. sst?2 - 1 8 ignis 

»DL7K*{bSf&4tf 5„ 
50 [ 0 0 1 7 ] c c?®^iStt*X7 ^ >Efi£Hi, * 



(5) WHPFl 0-2 3 1 2 8 6 

7 8 
famOtt. (R) -2, 2 ' -b'X- *0§-r) ( + > -2, 2 ' - b'X * 

7^) - h 1 ' -t^^^;b (BINAPtBS y) -4, 4 \ 6, 6 * h 5 . 5 ' - 

•T) % (R)-2, 2 ' - b'X- (>>-p - h lUb** 1 '-b'7x^;KCM-BIPHEM 

r-t't7W(Tol-BINAP PiBST) . (R) - 2 - (^b'7^WX7 -r 

iBST) , (R) - 2, 2'-t*X- (^-p-^C3P -2' - (i?:7 x-^tf X 7 -/ -/) - 1 , 1 ' -b^7 

r;*^**:? -f y ) - 1 , 1 ' -Vi~y*Jl (p-C ^ (B i Ph-Ph-B I NAPiiSt) , (R) - 

1 - B I NAP £BgT) , 2, 2 ' - b'X (is? 2 - U^UJl^^y a S) - 2 ' - (Is? x 

7 -<-/)- 5, 5', 6, 6 \ 7, 7', 8, 8 -r.;l/*;*:7 ^ -/) - K 1 ' - t't7^l/ (Cy-Ph 

' -af^irk KP- 1 , 1 '-t't7W (H8-BI - B I N A P £BSr ) rt^Cf 6*1*. 
NAPcbBST) , (R) -2, 2'-kX-(^-3, 10 [00 18] Cft6»»oag^Iil/r»J U<«D 

B-^'JW^^^y) -K 1 ' -ttj-yf-Jl/ (D ^^AM^ 4 W^&m^&m^ 

M-B I NAPiBSt") , (R) - 2 , 2 * — kX (is htxZ> 0 ttft»Tt> <fc «3 L < ;l/f^-5AS?*5 

1, 1 ' -b7x^ (B ICHEPiBS-T) , (R) [00 19] <fc 9 AttMttB9^tttt«a2 OClBtgi* 

-2, 2 ' -kX (^7x^WX7^) -6, 6 ' tlfcitoD , C»S. 
1 ' -V7*~>1 (B I PHEMPi* [*2] 
RuXY ( L) 

RuCl 2 (BINAP), RuCl 2 (Tol-BINAP), RuCl 2 (p-CI-BlNAP). RuCl 2 (H8- 
B1NAP), RuCl 2 (DM-BINAJP), RuCl 2 (BICHEP), RuCl 2 (BIPHEMP), 
RuCt 2 (CM-BIPHEMP), RuCl 2 (BIPh-Ph-BINAP), RuCI 2 (Cy-Ph- 
BINAP),RuBr 2 (BINAP), RuBr 2 (ToI-BINAP). RuBr 2 (p-Cl-BINAP). 
RuBr 2 <H8-BINAP), RuBr 2 (DM-BINAP), RuBr 2 (BICHEP), 
RuBr 2 (BIPHEMP). RuBr 2 (CM-BIPHEMP), RuBr 2 (BIPh-Pl»-BINAF), 
RuBr 2 (Cy-Ph-BINAP) 1 RuCl 2 (BINAP), RuCl 2 (Tol-BINAP) t RuHCKp- 
CI-BINAP), RuHa(H8-BlNAP)> RuHCl(DM-BINAP), 
RuHCl(BICHEP), RvHCKBlPHEMP), RuHCl(CM^BIPHEMP). 
RuHCl(BIPh-Ph-BINAP), RuHCl(Cy-Ph- 

BINAP),Ru(OCOCH 3 ) 2 (BINAP) f Ru(OCOCH 3 ) 2 <Tol-BIN AP). 
Ru(OAc) 2 (p-Cl-BINAP). Ru(OCOCH 3 ) 2 (H8-BINAP), 
Ru(OCOCH 3 ) 2 (DM-BINAP). Ru(OCOCH 3 ) 2 (BICHEP), 
Ru(OCOCH 3 ) 2 (BIPHEMP) t Ru(OCOCH 3 ) 2 (CM-BIPHEMP), 
Ru(CCOCH 3 ) 2 (BIPh-Ph-BINAP). Ru(OCOCH 3 ) 2 (Cy-Ph- 
BINAP),R\i(OCOCF 3 ) 2 (BINAP),Ru(OCQCF. 3 ) 2 (Tol-BINAP) t 
Ru<OCOCF 3 ) 2 <p-Cl-BINAP), Ru(OCOCF 3 ) 2 (H8-BlNAP). 
Ru(OCOCF 3 ) 2 (DM-BINAP). Ru(OCOCF 3 ) 2 (BICHEP). 
Ru(OCOCF 3 ) 2 (BIPHEMP), Ru(OCOCF 3 ) 2 (CM-BIPHEMP), 
Ru(OCOCF 3 ) 2 (BIPh.Ph-BINAP). Ru(OCOCF 3 ) 2 (Cy-Ph-BINAP) 



[*2 3 



(6) «fM¥1 0-2 3 128 6 

9 10 
[RuX (L) Q] Y 
[RuCl(benzcne)(BlNAP)]CL [RuCHbenzcnc)<Tol-BINAP)]Cl, 
[RuCl(benzeiie)(p-Cl-BINAP)lCl, [RuCl(benzene)(H&-BINAP)]Ci, 
[RuCI{ben2en6Kt>M-BINAP)]CK [RuCl(bcnzene)(BICHEP)]C1. 
[RuClbcnzeno){BIPHEMP)]Cl, [RuCi(bcnzcnc)(CM-BIPHEMP)]Cl. 
[RuCl(bcnzene)(BIPh-Ph-BINAP)]CI t [RuCI(benzene)(Cy-Ph- 
BIN AP)]C1. [RuI(p-cymene)<BIN AP)]I, [RuJ<p-cymene)(Tol-BIN AP)]I, 
[RnI(p-cymene)(p-Cl-BINAP)3l f [RuI(p-cymene)<HB-BINAP)]I, [Rul(p- 
cymenc)(DM-BINAP)]I, [RuI<p-cym*nc)<BICHEP)]t, [Rul(p- . 
cymcnc)(BiPHEMP)]I {RuI(p-cymenc)(CM-BIPHEMF)]I. [Rul(p- 
cymetie)(BIPh-Ph-BINAP)3l, [RyI(p-cyniene)(Cy-Ph-BINAP)]I- 

[Ru 2 C I 4 (L) 2 ] NR 5 R 6 R 7 
( Ru 2 Cl 4 (BINAP) 2 } NEt 3 , [ Ru 2 Cl 4 (To!-BIN AP) 2 ) NEt 3 . ( Ru 2 Cl 4 (Cl- 
BINAP) 2 rNEt 3 ,(Ru 2 CI 4 (H8-BINAP) 2 }NEt3»{Ru 2 Cl 4 (DM- 
BINAP) 2 }NEt 3 . [Ru 2 Cl 4 (BICHEP> 2 }NEt 3 , (Ru 2 Cl 4 (BIPHEMP) 2 }NEt 3 
, | Ru 2 Cl 4 (CM-BlPHEMP) 2 } NEt 3 

[I rQ (L) ] Y 
[Ir(COD)<BlNAP)]Cl, [Ir(COD)(Tol-BINAP)3Ct. [Ir(COD)<Cl- 
BINAP)3Cl.[Ir(COD>(H8-BINAP)]Cl,CIr(COD)(DM- 
BINAP)lO i ar(C0D)(BICHEP)]Cl,CIr(C0D)<BIPHEMP)]Cl,[Ir(C0D)(C 
M-BlNAP)]Cl,[Ir(COD)(BIPh-Ph-BINAP)}Cl f tfr(COD)<Cy-Ph- 
BINAP)]CI.[Ir(COD)(BINAP)]C10 4 , [Ir(COD)(Toi-BINAP)]C10 4 , 
[Ir(COD)<BINAP)]BF 4 . [Ir(COD)(Tol-BINAP)]BF 4 , 
[Xr(COD)(BINAP)]PE 6 , [Ir(COD){Tol-BINAP)lPF 6 



[RhQ (L) ] Y 
[Rh(COD)(BINAP)]Cl t [Rh(COD)(Tol-BINAP)]Cl. [Rh(COD)(Ci^ 
BINAP)]CUlKh(COD)(HB-BINAP)3Cl,[RMCOD)<DM- 
BINAP)]Cl.[Rh(COD)(BICHEP)]Cl,[Rh(COD)(BIPHEMP)]Cl.[Rh(COP) 

(CM-BIN AP)]C1, [Rh(COD)(BIPh-Pb-BIN AP)]C1» [Rh(COD)(Cy-Ph- 
BINAP)3Cl.[Rh(COD)(BlNAP)]C10 4 . [Rb(COD)(Tol-BINAP)3CI0 4 , 
[Rh(COD)(BINAP)3BF 4 , [Rh(COD)(Tol-BINAP)]BF 4l 
[Rh(COD)(BINAP)]PF 6 , (Rh(COD)(Tol-BlK AP)]PE 6 



[0020] cft6a»^««»©w«ffi«. 

nrfcO % «JLl*»BMB8 1 -2 6 5 2 3 9#&*. % 

mvmm <*4jk) mi sm&w&mmwta 21 - 
3 6 7 mnmco^mc * 0 w»t * & . 

[0 0 2 1 ] *^tc*5l^r , ±fB3B^^RiS<*©ffiffl 

ur, 1/100^1/1000 oft^ws^ti* 

#5, l/200-l/1 000^WW*U^. 



1 5 °C- 1 0 0 °C(DfBH^ct^o *SJS«rtf 

b! i»E-2oo»ffi, ®c»*u<«, io«e- 

1 0 0»E©«H©*3R»HaTiTS. ^S*3R^kS 
j£K9Ht. Wtffi^ *«£t/ttt, yi^-Jk 

50 tt*^^ttf^Mibtffl^?>ct«S e 
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WSL/<«3- 1 Oii^ - - fe> 
[0 02 2] ^ISWKte^Ttt. Jgtt>jSg©Cijl*J<fc 

ci«$u», «#?t5Sitt«, mot, 

ttttM£fl&©»£©»^»a***>»*lA». S/c, 18* 
Sl£3Rrt«:itSS»Jnor*>J:i>36« v ±iB*8£©»^» 
iursj;63firtcc»a]i/rfej:c>. ±ffii*©»Jin«tt. 
g»it*t ut, 1/10-5 *)immv$> *) . »* K 

«. 0. 7-1. 2 

[0 0 2 3 ] **ttKfc«:J:*)£iSSfta*JlWb!ft*4# 

*». mmmmzML, *a-rs*^ffitt»©^«*wa> 
att*ffi««ra»i©^jS % r * s . 

[0 024] 

mw<D®)m] #wjh©5£ ( 1 ) r»6ftfcffc&*j** 
ap*3R^frsci«:«fc»3. SC (2) ft Sprite 
i&{b^»*ss{c^«dE'raci36*'c*4. ifes (2) r 

aStlSfb^ft. -e©*Tfc£<«:5$ (5) -cassn* 
{b^«fff*!8JW©fii*IHIi*£ LT|*tlS-C*4„ 
[0 02 5 ] 

[mmmi jkt*c3Wmi *«w*»ib 
k -r * nfi . « c ft 6 tc j: o r & ^ mm s ft 
&6©rt2ttc>. &5S*Wfcfewa%9tt©«'J3eK: 

MffiSM^RS : 1 H-NMR ; AM4 0 0 (4 0 OMH 
z ) ( B r u k e r tttU ) 

1 8 C-NMR ; AM4 0 0 ( 1 0 0MHz ) (Bru 
k e r tttt) 

&mWH*9V?\-? ; 7 7 J- (HPLC) : LC-70 

0 0^»;-XBfi«f^BT») 

Wmfttfi (MASS) :M-80B (Bi&MfiKM) 
M&: MP-5 0 0D (YanacottH) 
[0026] I 

2 - 7 * —A,- 2 - ( 2 ' - b - ^ V>~ V -r>) gflK^ 
^©^fiS 

1 l©^-- H^u-yF*9{cr7 -•^>^;i/^=t 1 ^'*;u# 
-;l/T S ^- 3 - V -2 - "7 i^JL/^-7"$>|gy ?• 
A3 1. 8 g (8 3mmo 1 ) £^£^-;U2 6 Om 1 
£*H^8B*U *iR*»fc. 5%Pd-C5. 2g£ 
JjH^/cfg. 7K^H1 0 kg /cm 2 . gfiTKlfc* 4 B# 

*f f c » . mm^vm o tc&. p a - c * hs v a y tc 

0 m 1 £ftJ;L. - 2 5 TTC— «tt«LTIM&a*fTo 



(7) «rH¥ 1 0-2 3 1 28 6 
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fc. WfflOW*Rfe©«ift*«BlU. «flEK«*t¥l^ * 
IB©{b£1&£ 18. 0 2 g (JR^9 3 . 9 %) 
m. p. : 1 1 5~ 1 1 7°C 

1 H-NMR (CDC1,/Me« Si) J: 1. 56 
(m. 2. H) , 1 . 7 3 (m, 2H) . 2. 11 
(t, J = 6. 5Hz, 2H) . 3. 38 (m, 2 

H). 3. 55 (s, 3H). 7. 13 (m, 2H). 

7.23 (m3H) . 9. 7 1 (b r. 1 H) 

1 J C-NMR (CDC1, ) 5 : 1 9. 96. 22. 
10 32, 27. 78, 4 1. 41. 50. 48. 94. 5 

9. 126. 01, 127. 91. 132. 38, 13 

8. 24, 1 6 1. 40. 1 70. 3 9 

Ma s sm/z : 2 3 1 (M+) . 1 9 8, 1 7 0. 1 

43, 1 1 5. 84. 5 5 

inertsil OD S - 2 (GLIf 4 *■> 

ifcUigJi JI>/tK = 7/3 

20 MM 0 . 5ml /m i n 
l£&i§ UV=254nm 
[0027] ##M2 

2-7 *~)\>-2- (2' -t^'J5/iyf»iil 

?;u©-£j#; 

5 0ml ©t^S!77^3(C7 - t -^h+~>*^#- 
;UT 2^-3 2 -^i^MT'Ji^JfA 

1 g ( 2 . 8 6 mm o 1 ) £ K) . ^ * ^-^ 1 0 

ml, i3Ntl5m 1 £fln£. SfiT?. 1 6TOIff 
L/c iKii^^Pv h ^7 ^ ~-CJI*4©t-*©m 
30 #c£5SI2L//cflL KJ6«**aE»ttU SO', ^ary- 
Jb5m 1 £££®S#y ?A6 9 Omg (5. 0 mm o 1 ) 

*mz.> mu-c i smmmnot^ fcumzmisam 

L/. iftSMSjtC. g^x^Jl^ Om 1 £7k5m 1 ^finA. 
»*a- htc^LJta. fflm^rtf^/c. ^ttl/A:««W 
£. flSfPAm*5m 1 f^U/cfg. W^d^*^ 

+1f>/i^Mi?^=6/l) -Cffi^U. •^Hfe©^'C 
JW©«IH©<b#^l^ 3 6 0 m g (4X^5 9 . 2 %) ff 
40 tc Q 

1 H-NMR (CDC 1 j /M e 4 Si) 8 : 1 . 12 
(t. J =7. 1Hz, 3H) . 1. 59 (m. 2 
H). 1. 74 (m, 2H), 2. 12 (t. J=6. 
5Hz. 2H), 3. 37 (m, 2H)4. 06 (q. 
7. 1Hz) . 7. 1 1 (m. 2H) , 7. 3 1 (m, 
3H) . 9. 7 2 (b r . 1 H) 
' 8 C-NMR (CDCls ) S : 14. 63, 20. 
02, 2 2. 3 6. 2 7. 8 2. 4 1. 3 9. 5 8. 6 
5, 125. 7 7, 127. 73. 128. 19. 13 
50 2. 41. 161. 18. 170. 08 
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Ma s sm/z : 2 4 5 (M+) . 1 98, 1 7 3, 1 
43, 11 5. 105, 82 
[0 02 8] MM® 1 

(2S. 2'R)-2-7x^-2-(2' -tfJ 

##^l-Ct#6n/c2-7x-;U-2- (2* -f^ty 
V>~ i) f r >) WlOg (43. 3 mm o 1 ) t 

[Rul (p-cymene) (R) -H8-BINA 
P) ] 48. 4 5mg (0. 0 4 3 3 mm o 1 ) 

M3MHII*tTo*:«. ^V-*80ml, 1 
0 $ y-;l/-SKM2 4 m 1 4Mfc. **E1 
0kg/ci2, jg|tfflK5 0-Ct?3 8WpraS)C*tf-5 
fc. £l£«MEE?JI$§U 11. 6 8g©«BOfl^« 
1 0 0%-cnfCo COil&mc 15 0ml OffiM 
5mim JWSf-CJMPbtt^e. 5 

o%*mft#y ^A?g?£8 m i flp^r^* yt*<t btc 

ft. iSjI^^'ta' 7 h ^7 -f --C#«tL/c„ S/c. 2 
tfcO^gWaW****-* y{fcEB*trt>. (2R, 2 

' r) -2-7*— Ji'- 2- (2' -hr^ys?-*) ft 

fc. *©*S*. <2S. 2 ' R) -2-7*-;U-2- 

9: i'Jxa{W>W«*B0 9. 4%ee 

1 H-NMR (D 2 O) 5 : 1. 4- 1. 6 (m, 3. 
5H) , 1. 9 0 (m, 1. 5H) ,2. 1 3 (m, 1 
H) . 2. 9 9 (m, 1H) , 3. 3 1 (m. 1 H) . 
3. 7 3 ( s, 3H) , 3. 8 3 (m, 1 H) , 3. 9 
8 (d. J - 9Hz, 1H), 7. 45 (m, 5H) 
• 3 C-NMR (D 2 O) 5:24. 03, 24. 4 

1, 30. 1 6. 48. 3 1, 5 5. 8 1. 57. 1 
5. 60. 69. 1 3 1. 49. 1 3 1. 95. 13 

2. 1 8, 1 3 2. 5 2, 1 34. 7 2, 1 7 5. 44 
Ma s sm/z : 2 34 (M+) , 151. 102, 8 
5 

CHIRALPAK AD (WfeJUili 

SO 

v&mmm ^w^/ivm*'-^ 9 8/2 

ffiM 0. 4 m 1/m i n 
tfcttiH UV=23 0nm 



;) 1 0-2 3 1 28 6 
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[0 029] H*6#iJ2 

2-7i-Jl--2- (2' -h^'J^ l Jf»Si- !( 
?\>U0. 1 g (0. 4 3mmo 1 ) . [ I r (COD) 
C 1 ] 2 1. 5mg(0. 0043mmol)iBiP 
h-Ph-BINAP3. 7mg (0. 0 0 4 8 mm o 

y~>>2m I ZmHtc *SE6 5kg/cm 2 . Rj£ 
«l£ 1 0 0 -C-C 1 8«FlfflSie*tf ofc. KJfc»***ffi 

io *©*S*. 2-7x-*-2- (2' -tr^ys? 
^)^?-^»i5i. 9%. ^rxf^l 

JR*Bxy^a:^U*=8 8 : 1 2 "C. 

^jR^«4 5. 8^6 e et*->fc. 

1 H-NMR (CDC 1 3 /Me, S i ) 5 : 1 . 4- 

1. 8 (m, 6H) . 2. 50 (d t. J - 1 1 Hz. 

J=2. 9Hz. 1H) , 2. 90 (m, 1 H) . 3. 

10 (dt, J = 10. 1Hz. 3 = 2. 2Hz, 1 

H) . 3. 45 (d, J = 1 0. 1Hz. 1 H) , 3. 

65 (s. 3H) . . 7. 26-7. 43 (m, 5H) 
20 ' 3 C-NMR (CDC 1, ) 5 : 24. 48, 25. 

8 1.3 1.1 1. 47. 06, 5 1. 8 6. 5 8. 3 

4. 59. 02. 1 2 7. 8 5. 1 2 8. 6 9. 1 2 

8. 87, 1 3 6. 1 2, 1 7 3. 0 6 

Mas sm/z : 2 3 3 (M+) . 15 0. 118. 8 

4, 54 

[0030] mrnmz 

2 -y t i;i,-2- (2' -t^y^-y f : » Sfc&-* 

?-;H g (4. 33mmol)£[RuI (p-cym 
ene) ( <R) -B I NAP) ] 2 3. 3mg(0. 
30 0 2 1 mm o 1 ) t 0 . g^g&fctTo fcfg, 

,<£y-;U8ml. 1 0«y>^-*-*i**2, 4 
m 1 4i»*.fc. *3RE4 0kg/cm ! , S«fflffi5 0 

5 0 %*gtfb# y a*?^*^ 

*. -e©*s*. 2-7*-*-2- (2' -tf^yy- 

;!/) i»y^3Wt*tt8 5. 7%. 5^r^f-U**W 
flJj^a : ^^=97. 5 : 2. 5t. X'jXD 
40 ftKD^iR^te 8 8 . 6%eet*ofe. 
[0 03 1] SIJfctBH -5 

UBSt<0»ft*a3K«©fc©«:gC*. *©fi£4. 3 3 
mm o 1 £ OfcfcW*. I«!t«3 £R oafett"C£ftL 

[*3 3 



C9) 



Ox 



15 



CO a Me 



H Ph 



xtr*u<fc£j£ 



16 
CQ 2 Me 



23 1286 



Ph 



(1) 

3*- 3 


(5) 




(6) 






5 


6 






4 
5 


{Ru 2 CU((B)-BINAP)2}NEt3 75.5 
Ru(OAc) 2 ((R)-Tol-8lNAP) 79.6 


0.8 : 99.2 
2.3 : 97.7 


66.6(81. 9%66) : 33.4 
62.1 (48. 4% e6) : 37.8 



[0 03 2 ] HJfe#H6-8 io*HS60fc. *g***4 K:ie«Bl,fc. 

4. 3 3mmo liL/fc«Wt ^S6CT3 iHD^ttt* 



6 



6 (R)-Tol-BINAP 93.9 

7 (R)-HS-BINAP 95.8 

8 (R)-CMBIPHEMP 95.2 



0.9:99.1 
1.3:98.7 



73.4(88.8%ae):26.6 
58.9<93,4%ee):41.1 



5.4 : 94,6(73.2%ee) 72.2r54.5%afl) : 27.8 



[0 03 3] *m±l3C*frc||«Ufc. *SA**5tefB«Ofco 



as 



100°C 93.9 



5.2 : 94.8 



76.7(53.0%ee) : 23.4 



[0 034] Hfifeffl 10-11 



me) 











5 

Xl<* : X'J*Q 


a 

: X'j^Q 


10 


met 


100°C 


'79.8 


13.4; 36.fl 


86.3(Z.6%««); 13.7 


11 




50 # C 


78.9 


1.8:98.2 


77.9(92.4%ee):22.1 















»JS5iU»¥«rtFBA«lTa4»an.# i£ 



»JSJM*¥«r|ijSA«lTB4»ii# ^ 
»^JI|»5p«?rtJSAttlTB4#ll# ffi 



1 0-2 3 1 286 

[&®mw\] m*im 1 7 ^© 2 <o&mc «* 4*iie©»« 

[JStfBl ¥fiRl 3^2^20 0 (2 00 1. 2. 2 0) 

[&BMH*] WW 1 0-2 3 1 2 8 6 
[^HB3^«S10¥0^2B ( 1 0 98. 9- 2) 
W»#BJ ftWIStt&W 10-2313 
[ffiKft-*] 25 7 0 

C07D 211/34 
// C07D 211/70 
[F I ] 

C07D 211/34 
211/70 



[SttiBl TflEl 2^6^26 (20 00. 6. 2) 
[#*MIE1] 

[«iE^a»®«] B nmm 

[*tiE*t*JiB«] 0 0 15 

[ffliE^S] 

[ffliErt^] 

[0015] ±IStH*iC*5l>T, i < «:»* 
1 ) -J&S RuXX' (D 



2) -MS [RuX (L) Q]Y 

(SW, X, Y. L, QWLtiBifBJ^"?**. ) 

3) [Ru.Cl, (D ,]NR 6 R'R 8 
(StUi. L, R 6 . R\ R 8 «±S2i0i:-C*)^. ) 

4) [1 r Q (L) ]Y 

(SJ4 1 . Y> L, Q»±l2<tlalD-C$)5o ) 

5) -MlR [I rQ (L) ]Y 

(5£tk Y. L, QW±fa<t|5jD-C&-2>„ ) 



-ffl 1- 



<&m¥-\ 0-2 3 1 2 8 6 



I2t®.mm «rltffi»l 7*©2©«3ECC<fcS«iE©»*8 
C^tfB] ¥fi&l 3^3^ 2 1 B (2 0 0 1 . 3. 2 1 ) 



1 0-2 3 1 2 8 6 
[2rB5B] ¥)iU 0*f 9/32 B ( 1 9 9 8. 9. 2) 

10-2313 

imm&n &m¥-9-7 2 570 

CH^#i¥^S^7iiS] 

C07D 211/34 
// C07D 211/70 
[F I ] 

C07D 211/34 
211/70 



[ftttlB] ¥ISS1 2*P6/36B (2 0 0 0. 6. 6) 
[#«BSiE 1 ] 

imxM&mm%] 0015 

C0015] ±fE»f*«Ctot>T. i < «:» £ LOttffctt 

;&©£*$ 9 r*s„ 

1 ) —*K RuXX' (L) 

x. L«±i5ii5io-c*o, x' «^p-y>n 



2) — [RuX (L) Q]Y 

(SC*. X. Y, L» Q{*±fB<h[^0-C*^ o ) 

3) — «SC [Ru;C 1 4 (L) ,]NR ( R'R' 

L. R 6 , R\ R'fcUilBiRltr**. ) 
4 ) —&A [I r Q ( L) ]Y 

(3C«t». Y. L, QB±feiIaIO-C$>^„ ) 
5) -$3£ [RhQ (L) ]Y 

(S54>. Y, L. Q«±gei|SlGr*S„ ) 



-ffi} 1- 



